















$\Omega\subset \mathrm{R}^{n}(n\geq 3)$ $P>1$ $u\in L^{p}(\Omega)$
(1) $-\Delta u=u^{\mathrm{P}}$
$u(x)\geq 0$ a.e.x $\in\Omega$ $u$ distribution (1)
(1) $u$ $u$ $\Sigma=\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}(u)$ $\Sigma=$
{ $x\in\Omega$ : $x$ } $x\in\Omega$ $u$
$x$
C\infty regularity $\Sigma$ $u$ $\Omega$
$\Sigma$ $\Omega$
1.1
1. $p< \frac{n}{n-2}$ (1) $u$ $\Sigma=\emptyset$ (elliptic $L^{1}$ [2,
Appendix]: $\Delta u\in L^{1}(\Omega)\Rightarrow u\in L^{q}(\Omega),$ $\forall q<\frac{n}{n-2}$ bootstrap )
2. $p \geq\frac{n}{n-2}$ (1) singular positive weak solution
singular radial solution $p= \frac{n}{n-2}$ Aviles [1]
$p> \frac{n}{n-2}$ Gidas-Spruck [4, Appendix $\mathrm{A}$]
(2) $v_{0}(x)=C_{n,\mathrm{p}}r^{\frac{-3}{p-1}}$ , $r=|x|$ , $x\in B_{1}^{n}(0)$ , $C_{n,p}= \{(\frac{2}{p-1})(n-\frac{2p}{p-1})\}^{\frac{1}{\mathrm{p}-1}}$
$p> \frac{n}{n-2}$ $L^{P}(B_{1}n(\mathrm{o}))$ (1)
$\frac{n}{n-2}<P<\frac{n+2}{n-2}$ (2)
(3) $v_{1}(x)=\{$
$(1+o(1))o_{n,p}r \frac{-2}{p-1}$ (r=0 )
$(1+o(1))r^{2}-n$ ($r=\infty$ )
singular radial $\mathrm{S}\mathrm{o}\mathrm{l}\mathrm{u}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\in L\mathrm{P}(\mathrm{R}n)$
”singular Yamabe problem” ($M$ Riemann A $M$
$M$ $M\backslash \Lambda$
$?$ ) (1) singular solution
,
$\bullet$
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N.Smale [13] ”equivariant construction”
$\Omega$ $\Sigma$ (1)
( ) (1)
12 $k\geq 1,$ $n\geq 3$ $p> \frac{n}{n-2}(>\frac{n+k}{n+k-2})$ $B_{1}^{n}(0)$ (1)
singular radial solution $v_{0}$ $\circ(x, y)\in B_{1}^{n}(0)\cross \mathrm{R}^{k}$ $\tilde{u}(x, y)=v_{0}(x)$
$\tilde{u}$ (1) $B_{1}^{n}(\mathrm{o})\cross \mathrm{R}^{k}$ sing $(\tilde{u})=\{0\}_{n}\cross \mathrm{R}^{k}$






\S 2. prescribing singularity problem
(1) singular solution $p= \frac{n}{n-2}$ $\Omega$
prescribe :
.1(F.Pacard ‘93 $[\dot{1}\dot{0}]$ ) $\Omega\subset.\mathrm{R}^{n}$ $C^{\infty}$ $S\subset\Omega$
$\{$
$-\triangle u=u^{\frac{n}{n-2}}$ in $\Omega$
$u=0$ on $\partial\Omega$
$u\in L^{\frac{n}{n-2}(\Omega)}$ sing$(u)=S$
(Mountain Pass Lemma minimization)
( $\Omega\backslash S$ $C^{\infty}$ )+(H001(\Omega ) )
$m>n$
,
2.1 $\Omega\subset \mathrm{R}^{n}$ singular solution $u$ $\tilde{u}(x_{1}, x_{2,m}\ldots, X)=$
$u(x_{\iota}, X_{2}, \cdots, Xn)$ $\tilde{u}$ $p= \frac{n}{n-2}(>\frac{m}{m-2})$ (1) $\Omega\cross \mathrm{R}^{m-n}\subset \mathrm{R}^{m}$
sing $(\tilde{u})=S\cross \mathrm{R}^{m-n}$ $S$ Hausdorff $n$
$\tilde{u}$ $\Omega\cross \mathrm{R}m-n$ singular
$-\Delta u=u^{p}$ partial regularity theory
d.omain manifold 3 weakly harmonic map
$P$
$\Omega$
prescribe $\Omega$ $\mathrm{R}^{N}$ $C^{\infty}$
2.2(MaZZeO.-Pacard ‘96 [7]) $\Sigma_{i}$ ( $\dot{j}=1,$ $\cdots,$ $K$ : ) $\Omega\subset \mathrm{R}^{N}$ $k_{i}$ $C^{\infty}$
$\mathrm{c}\mathrm{o}\dim(\Sigma_{i})=N-k_{i}\geq 3$ $\Sigma=\bigcup_{i1}^{K}=\Sigma_{i}$ (disjoint
union) $P$















$\Sigma_{i}$ normal space $1.1(3)$ singular radial solution
( $\frac{N-k}{N-k_{i}-2}.<p<\frac{N-k}{N-k_{i}}.\frac{+2}{-2}$ )
$u$ (1) $u_{\epsilon}(x)=\epsilon^{\frac{-2}{p-1}}u(\epsilon^{-1}X)$ (1) 0-
Dirichlet singular radial solution
dilation $p> \frac{N-k}{N-k.-2}$. singular
radial solution 1.1(2) (3) $P$ $(p<$
$\frac{N-k\cdot+2}{N-k\dot{.}-2})$ linearized operator $\Sigma_{i}$
blow up ” $\mathrm{e}\mathrm{d}\mathrm{g}\mathrm{e}$” type degenerate operator
H\"older
2.1 $K=1(\dim\Sigma 1=k)$ $P$ $\frac{N-k}{N-k-2}$
(Y.R\’ebai ‘96 [11])
22 $\Sigma\subset\Omega\subset \mathrm{R}^{N}\text{ }$ $k$ ( $k<N-2L\overline{p}-1^{-)}$
(1) singular ” ” ( $\epsilon$ $\Sigma$ $\epsilon-$ $\Sigma$
$0$-Dirichlet ) Mazzeo-Smale [6, \S 3]













$\Sigma$ normal space critical
Sobolev $\frac{n+2}{n-2}$ (
O-Dirichlet )
\S 3.’’equivariant construction” method








$\Sigma$ $=\{G_{t}(0):t\in \mathcal{U}, 0=(0,0)\in \mathrm{R}^{n}\cross \mathrm{R}^{k}\}$
$\tilde{\mathrm{B}}^{n}=B_{1}^{n}(0)\cross\{0\}_{k}=\{\tilde{x}=(x, 0)\in \mathrm{R}^{n}\cross \mathrm{R}^{k}, |x|<1\}$
$\Omega$ $=\{G_{t}(\tilde{\mathrm{B}}^{n}):t\in u\}$






$\Sigma$ properly embedded $k$ $\subset \mathrm{R}^{n+k}$
$\bullet$ $G_{t}(\mathrm{O})=0\Leftrightarrow G_{t}(\tilde{\mathrm{B}}^{n})=\tilde{\mathrm{B}}^{n}(\forall t\in \mathcal{U})$ , $0$ $\tilde{\mathrm{B}}^{n}$ -
$G_{t}\in \mathrm{I}_{\mathrm{S}\mathrm{o}\mathrm{m}}(\mathrm{R}^{n+k})$ $G_{t}=O(t)+v_{t\text{ }}O(t)\in\dot{O}(n+k)$ ( $\mathrm{R}^{n+k}$ ),
$v_{t}\in \mathrm{R}^{n+k}$ , $\epsilon>0$ $\Phi_{\epsilon}$
$\Phi_{\epsilon}$ : $t \in \mathcal{U}-G_{t}^{\epsilon}=O(t)+\frac{1}{\epsilon}v_{t}\in \mathrm{I}_{\mathrm{S}\mathrm{o}\mathrm{m}}(\mathrm{R}^{n+k})$
$\Sigma_{\epsilon}=$ $\{G_{t}^{\epsilon}(0) : t\in \mathcal{U}\}=(\frac{1}{\epsilon})\Sigma$,
$\Omega_{\epsilon}=$ $\{G_{t}^{\xi}(\tilde{\mathrm{B}}n):t\in u\}$




$\frac{-2}{p-1}+1$ $p>1$ 1 - ${\rm Re}( \frac{2-n}{2}-(\frac{n-2}{2})^{2}\mapsto-A_{p}\leq\frac{2-n}{2}<0$
$P$ ${\rm Re}( \frac{2-n}{2}-\sqrt{(\frac{n-2}{2})^{2}-A_{p}})<\frac{-2}{p-1}+1$ $p^{*}$
$p> \frac{n+4}{n}$ $\frac{-2}{p-1}+1>\frac{2-n}{2}$ $\text{ }$ $k$ $p^{*} \leq\frac{n+4}{n}$
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3.1 $p> \max(p\frac{n}{n-2}*,)$ $\Sigma$ $\mathrm{R}^{n+k}$
$\tilde{\Omega}$ : $\tilde{\Omega}$ (1) $\tilde{u}$ ( ) sing $(\tilde{u})$
$=\Sigma$
$\bullet$ \Omega 5 (1) $U$ sing $(U)=\Sigma_{\mathcal{E}}$
$\bullet$ $\epsilon$ $\Omega_{\epsilon}$ cylinder $B_{1}^{n}(0)\mathrm{x}\mathrm{R}^{k}$ \Omega 3
$U$ 12 small perturbation
.
$\bullet$
disc bundle $\Omega_{\epsilon}$ section $t=0$ slice Bn PDE $\text{ }$
[6] [7] ”conic” type operator
([15] 1 blow uP) , ”edge” tyPe operator
\tau - $-$ invert
32
prescribe . ( 43 )




$\nu\in \mathrm{R},$ $\alpha\in(0,1),$ $m=0,1,2$ ,
$C^{m,\alpha,\nu}(\Omega \mathrm{g})=\{u\in C_{\iota_{\mathit{0}}’}m_{C}\alpha(\Omega\epsilon\backslash \Sigma_{\epsilon}) : |u|_{m,\alpha,\nu}<+\infty\}$
$|u|_{m,\alpha,\nu}= \sup_{10<s\leq/2}(_{j=}\sum_{0}^{m}|\nabla j|u0,[S,2s]s^{j\nu}-+\sum_{=0}^{m}|\nabla^{j}u|(\alpha),[_{S,2_{S}}1\mathit{8}^{j\alpha}+-\nu j\mathrm{I}$
$\nabla$ , $\nabla^{2}$ $\Omega_{\epsilon}$ gradient $\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{S}\mathrm{i}\mathrm{a}\mathrm{n}_{\text{ }}|\eta|0,1S,2_{S}$], $|\eta|_{(\alpha}$), $[s,2_{S}]$ $\Omega_{\epsilon}$
$\eta$
$\{y=y(r, \theta, t)\in\Omega_{\epsilon} : s\leq r\leq 2s\}$ $\sup$ \alpha - H\"older
$y=G_{t}^{\epsilon}(\tilde{x})\in\Omega_{\epsilon}$ (X, $t$ ) $=(r, \theta, t)\in B_{1}^{n}(0)\cross \mathcal{U}$ – $($
$(r, \theta)$ $x\in B_{1}^{n}(0)$ ) $C^{m,\alpha,\nu}(\Omega_{\zeta})$ $|$ . lm,a,\nu Banach
$u\in C^{m,\alpha,\nu}(\Omega_{\epsilon})$ $\Sigma_{\epsilon}$ $|u|$ $r^{\nu}$ bound $C_{loc}^{\mathrm{m}}’\alpha$
$C^{m,\alpha,\nu}(\Omega_{\epsilon})$ $C_{G}^{m,\alpha,\nu}(\Omega_{\epsilon})$






$\epsilon>0$ $v_{0}\in L^{\mathrm{P}}(B_{1}n(\mathrm{o}))$ $B_{1}^{n}(0)$ (1) singular radial solution




$u_{\epsilon}(G_{t}^{\epsilon}(\tilde{X}))=v_{0}(x)$ for $x\in B_{1}^{n}(0)$ , $\mathrm{t}\subset- \mathcal{U}$




4.1 $u_{\epsilon}$ $c_{c^{\alpha}’}^{2,\nu}(\Omega\epsilon)$ perturbation $u$
$U=u_{\epsilon}+u$ (1)
$N(u)=\Delta(u_{\epsilon}+u)+(u_{\mathit{6}}+u)^{p}$ ( $\Delta$ $\Omega_{\epsilon}$ Laplace )
$N(u)$ $u=0$ Taylor
$N(u)=N(\mathrm{O})+Lu+Q(u)$ ,
$N(0)$ $=$ $\Delta u_{\epsilon}+u^{p}\epsilon$ ’





$L_{0}$ $=$ $\Delta_{B^{n}}+pu^{p-}\mathrm{g}1$ .
(4) $L_{0}u=-N(\mathrm{O})-Ru-Q(u)$
(4)
(4) disc bundle $\Omega_{\epsilon}$ $t=0$ section $\tilde{\mathrm{B}}^{n}$
PDE $L_{0}$ $\tilde{\mathrm{B}}^{n}$
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blow uP conic tyPe operator edge tyPe operator
$\mathrm{L}$






$\nabla\text{ }\nabla^{2}$ $\Omega_{\epsilon}$ gradient $\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{s}\mathrm{i}\mathrm{a}\mathrm{n}_{\text{ }}e_{1}\in C^{\infty}((Sym\Omega_{\epsilon}2)*),$ $e_{2}\in$
$C^{\infty}(T^{*}\Omega_{\mathcal{E}})$ smooth section $\epsilon$ $c_{0}$




42( ) $\epsilon>0,$ $\nu\in(\frac{-2}{p-1},\frac{-2}{p-1}+1),$ $u\in C_{G}^{2\alpha,\nu}.|(\Omega_{\epsilon})$ $N(\mathrm{O}),$ $Ru,$ $Q(u)$
\Phi \epsilon -
$|N(0)|0_{\alpha,\nu},-2$ $\leq$ $C_{1^{\xi}}$ ,
$|Ru|_{0_{\alpha,\nu}-2}$, $\leq$ $C_{1}\epsilon|u|_{2,\alpha,\nu}$ .





$u_{\epsilon},$ $u$ $\Phi_{\epsilon}$- $N(\mathrm{O}),$ $Ru,$ $Q(u)$ $\Phi_{\epsilon}$-
$B_{1}^{n}(0)$
$N(0)$ $=$ $\Delta u_{\epsilon}+u_{\epsilon}^{p}$
$=$ $(\triangle-\Delta B^{n})u\epsilon$ ( $\Delta_{B^{n}}u_{\epsilon}+u_{\epsilon}^{p}=0$ )
4.1 (5) $|\nabla u_{\epsilon}(x)|\leq Cr^{\frac{-2}{\mathrm{p}-1}1},$ $|\nabla^{2}u_{\epsilon}(x)|\leq Cr^{\frac{-2}{\mathrm{p}-1}-2}$




$S\leq|x|\leq 2s$ $x\in B_{1}^{n}(0)$
$|N(0)|0,[_{S,2S]}s2-\nu$ $\leq$
$c_{\epsilon s} \frac{-2}{\mathrm{p}-1}+1-\nu$
$\leq$ $C\epsilon$ . ( $\nu<\frac{-2}{p-1}+1$ $0<s\leq 1/2$ )
H\"older seminorm $s\leq 1/2$ $\sup$ $|N(0)|0,\alpha,\nu-2$
(5)




$\leq$ $C\epsilon(|.\nabla^{2}u|_{0,[1^{S^{2}}}S,2S+-\nu|\nabla u|_{0},[S,2s]s-\nu)1$ .





$Q(u)$ $\forall x\in B^{n}(10)\backslash \cdot\{0\}$
$|u(_{X)|}$ $\leq$ $2^{-v}|u|_{2,\alpha,v}r^{-}v$
$\leq$
$2^{-\nu}|u|2, \alpha,vr\frac{-2}{p-1}$ . ( $\nu>\frac{-2}{p-1}$ $0<r\leq 1/2$ )
|u|2,\alpha \alpha ,v + $(|u|_{2,\alpha,v}<C_{2}=2\nu C_{n}\mathrm{d}\mathrm{e}\mathrm{f},p$ . $(1/10))$ $B_{1}^{n}(0)\backslash \{\mathrm{o}\}$ $|u(x)|<$
$(1/10)u_{\epsilon}(x)$ $u_{\epsilon}+u$ $B_{1}^{n}.(0)\backslash \{0\}$
$Q(u)=(u_{\epsilon}+u)^{pp}-u-\epsilon pu_{\mathit{6}}^{\mathrm{P}^{-}}u1$ well-defined $|u/u_{\epsilon}|\leq 1/10_{\text{ }}|v/u_{\epsilon}|\leq 1/10$
$u_{\text{ }}v$ $Q(u)-Q(v)$ Taylor ( 2 )
$\forall x\in B_{1}n(0)\backslash \{0\}$
(6) $|Q(u)-Q(v)|(\dot{X})\leq C|u_{\epsilon}(x)|\mathrm{P}-2(|u(x)|+|v(x)|)|u(X)-v(X)|$
(6) $s\leq|x|\leq 2s$ $x\in B_{1}^{n}(0)$
$|Q(u)-Q(v)|(_{X)S} \leq C(\frac{-2}{\mathrm{p}-1})(p-2)(|u|_{0,1}s,2s]+|v|_{0,1}S,2S])|u-v|0,[_{S,2}s]$.




$\nu>-$$\ovalbox{\tt\small REJECT}$ $0<s\leq 1/2$ $s^{v+\frac{2}{p-1}}\leq 1$
$0<S \sup_{\leq 1/2}|Q(u)|_{0,[2S]}s,S-\leq 2\nu C(|u|2,\alpha,\nu+|v|_{2,\nu}\alpha,)|u-v|_{2,\alpha,v}$.
- $Q(u)$ H\"older seminorm :
$w\in C^{k+1,0,\nu},$ $|\nabla w|\in C^{k,\mathit{0},1}\nu-\Rightarrow w\in C^{k,\alpha,v}$ (for $\forall\alpha\in(0,1)$ )
$S^{3-v}|Q(u)-Q(v)|\mathit{0},1^{s},2s]$
$\nabla Q(u)=p((u_{\epsilon}+u)p-1-u^{p-}-(\mathrm{g}1p-1)uu\mathrm{P}^{-}2)\epsilon\nabla u_{\epsilon}+p((u_{\mathrm{g}}+u)^{p}-1-u-1)p\nabla u\epsilon$
Taylor
$|\nabla Q(u)-\nabla Q(v)|(X)$ $\leq$ $C|u\epsilon(_{X})|^{p-}3(|u(x)|+|v(_{X})|)|u(_{X})-v(x)||\nabla u_{\xi}(_{X})|$




Hardt-Simon [3] ( $[14],[12]$ ) $[$




$L_{0}= \frac{\partial^{\mathit{2}}}{\partial r^{2}}+\frac{n-1}{r}\frac{\partial}{\partial r}+\frac{1}{r^{2}}\Delta_{S}n-1+\frac{A_{p}}{r^{2}}$
$A_{\mathrm{P}}=_{P(C)=}n,pp-1(n- \frac{2}{p}-R\overline{1})$ $j=0$,1, $\cdot$ . . $L_{0}$
$r=0$ 2 $x^{2}.+(n-2)x-(\lambda_{j}-A_{p})=0$ 2
$\gamma_{j}(+)=\frac{2-n}{2}+\sqrt{\frac{(n-2)^{2}}{4}+\lambda_{j}-A_{p}}$ $\gamma_{j(-)\frac{2-n}{2}-}=\sqrt{\frac{(n-2)^{2}}{4}+\lambda_{j}-A_{p}}$
$j\geq 1$ $\gamma_{j}(\pm)\in \mathrm{R}$ ( $\lambda_{1}=n-1$ ) $\gamma_{\mathit{0}}(\pm)$
$\nu\in \mathrm{R}$




${\rm Re}\gamma j(+)<\nu$. $<{\rm Re}\gamma_{j+}1(+)$
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(– )
$\Pi_{J}^{\perp}$ : $L^{2}(S^{n-1})arrow L^{2}(S^{n-1})$
$\Pi_{J}^{\perp}(j=\sum_{0}^{\infty}aj\phi_{j})=\sum_{1j=J+}^{\infty}aj\phi_{j}$ ( $J=-1$ $\Pi_{J}^{\perp}=\mathrm{I}\mathrm{d}$ )
4.3(Caffarelli-Hardt-Simon ’84 [3]) $\nu\in \mathrm{R}$ $J$
$f\in c_{G}^{0,\alpha,v}-2(\Omega_{\epsilon})$ $\psi\in C_{G}^{2,,\alpha}(\partial\Omega_{\mathrm{g}})(0<\alpha<1)$ $u\in c_{c^{\alpha}’}^{2,\nu}(\Omega\epsilon)$
–
(8) $\{$




$\Phi_{\epsilon}$ (8) disc bundle $\Omega_{\epsilon}$ $t=0$ section
$\tilde{\mathrm{B}}^{n}$
$f(r, \theta)$ $= \sum_{j=0}^{\infty}f_{j(}r)\phi j(\theta)$ , $f_{j}(r)=\langle f(r, \cdot), \emptyset j(\cdot)\rangle L2(Sn-\iota)$ ,
$\psi(\theta)$ $= \sum_{j=\mathit{0}}^{\infty}\psi_{j}\phi j(\theta)$ , $\psi_{j}=\langle\psi, \phi j\rangle_{L(}2Sn-\iota)$
( $L^{\mathit{2}}$ ) $u(r, \theta)=\sum_{j=}^{\infty}\mathrm{o}^{u_{j}}(r)\phi j(\theta)$
$u$ (8) $u_{j}$ ODE ( )
$\{$




$u_{j}(r)$ $=$ ${\rm Re}[r^{\gamma j(+}) \int_{0}^{r}\tau 1-n-\mathit{2}\gamma j(+)\int_{0}^{\mathcal{T}}s-1+\gamma j(+)f_{j}n(S)dsd\mathcal{T}]$ , $(j=0,1, \cdots, J)$
$u_{j}(r)$ $=$ $\psi_{j}.r^{\gamma_{j}(+)}-r\gamma_{j(}+)\int_{r}^{1}\mathcal{T}^{1}-n-\mathit{2}\gamma_{j}(+)\int_{0}^{\tau_{S^{n-1\gamma_{j}}}}+(+)f_{j}(s)dSd\mathcal{T}$. $(j>J)$ .
$\nu$ (7) well-def
$j=0,1,2,$ $\cdots$ $f_{j}\in c_{G}^{0_{\alpha}}$”$v-2(\Omega_{\text{\’{e}}})(|f_{j}(s)|\leq CS^{v-\mathit{2}})$
$| \int_{0}^{\tau_{S^{n-}}}1+\gamma_{j}(+)fj(s)ds|$ \nu $>{\rm Re}\gamma \mathrm{o}(-)$ $u_{j}$
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$u= \sum_{j=}^{\infty}\mathrm{o}u_{j}(r)\emptyset j(\theta)$ (8) $u$ [13]
\partial \Omega \epsilon $\phi_{j}(j=0,1, \cdots , J)$ Fourier
$f$ $r=0$ decay
$|u(r)|\leq Cr^{\nu}$ ” ”
$C_{G,0}^{2,\nu}\alpha,(\Omega_{\epsilon})=\{u\in o_{c^{\alpha}’}^{2,\nu}(\Omega\epsilon)$ : $u\equiv 0$ on $\partial\Omega_{\epsilon}\}$
$J+1=\dim \mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}(L_{0}|_{C_{G,0}^{2,\nu}}\alpha,(\Omega_{e})$ : $c_{G}^{\mathit{2},\alpha,\nu},0(\Omega\epsilon)arrow c_{c^{\alpha,\nu}}^{0}’-2(\Omega_{\epsilon}))$
45
42, 43 (4)
$\max(\frac{-2}{p-1},$ ${\rm Re} \gamma \mathrm{o}(-)\mathrm{I}<\nu<\frac{-2}{p-1}+1$ $\mathrm{B}\searrow\cdot\supset$ $\nu\not\in\{{\rm Re}\gamma_{j}(+) : j=0,1,2, \cdots\}$
$\nu\in \mathrm{R}$ $\nu$ $\alpha\in(0,1)$ 1
$K>0,$ $\epsilon>0$ $C_{c^{\alpha}’}^{2,\nu}(\Omega_{\mathrm{g}})$ $B_{K\epsilon,\alpha,v}=\{u\in \mathit{0}_{\mathrm{c}}^{\mathit{2}.\nu}.’\alpha,(\Omega_{\epsilon})$ : $|u|_{2,\alpha,\nu}.\leq K\epsilon\}$
$K\epsilon\leq C_{2}$ ( 42)






. 42 43 (9) – $u\in c_{G}^{2,\alpha,\nu}(\Omega\epsilon)$ 43





$C_{4}( \frac{1}{K}+\epsilon+K\epsilon)\leq 1$ $K$ $\epsilon$ $u\in B_{K\epsilon,\alpha,\nu}$
$K^{\frac{0}{\epsilon}}>$ $C_{\mathit{2}}\text{ }+\text{ }$ -c+KA $\overline{\epsilon}>0$ $C_{4} \overline{\epsilon}(\mathrm{I}.+K)<\frac{1}{\square \mathit{2}}$
.
44 $K>0$ $\epsilon<\overline{\epsilon}$ 1 $\psi\in C_{G}^{\mathit{2},\alpha}(\partial\Omega_{\xi})$ $|\psi|_{2,\alpha}\leq\epsilon$
$v\in B_{K}\epsilon,\alpha,\nu$ $T(v)$ 44 (9) –
$T:B_{K\epsilon,\alpha,v}arrow B_{K\epsilon,\alpha,\nu}$ (self map)
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$v_{1},$ $v_{2}\in B_{K\epsilon,\alpha,\nu}$
$|T(v_{1})-T(v_{2})|_{\mathit{2},\alpha},\nu$ $\leq$ $c_{3}|R(v_{1^{-v_{2}}})|_{0_{\alpha,\nu-}2},+C_{3}|Q(v1)-Q(v_{2})|_{0},\alpha,v-2$ ( 43)
$\leq$ $c_{3}c_{1}\mathcal{E}|v_{1^{-v_{\mathit{2}}}}|_{\mathit{2},\alpha},\nu+C_{3}C1(|v_{1}|_{\mathit{2},v}\alpha,+|v_{2}|_{2,\alpha,v})|v_{1}-v_{2}|2,\alpha,\nu$ ( 42)
$\leq$ $C_{5}(\epsilon+K\mathcal{E})|v1-v_{\mathit{2}}|2,\alpha,v$ .
$\overline{\epsilon}$ $C_{5}(\overline{\epsilon}+K\overline{\epsilon})<1$ $T:B_{K\epsilon,\alpha,\nu}arrow$
$B_{K\epsilon,\alpha,v}$ Banach contraction map $\circ$ $T$ 1
$u\in B_{K\epsilon,\alpha,\nu}\text{ }$ $u$ $U=u_{\epsilon}+u$ (1) $\Omega_{\epsilon}$
. $u$ $x\in B_{1}^{n}(0)$ $|u(x)|\leq(1/10)u_{6}(X)$ $U=u_{\epsilon}+u$
sing$(u_{\xi}+u)=\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}(u_{\epsilon})=\Sigma_{\epsilon}$
$\tilde{u}(x)=\epsilon^{\frac{\sim}{p-1}}U(\epsilon-1X),$ $x\in\Omega^{\mathrm{Q}}=^{\mathrm{e}\mathrm{I}}\epsilon\cdot\Omega\epsilon$ (1) scale invariance
$\tilde{u}$
$-\Delta\tilde{u}=(\tilde{u})^{p}$ in $\Omega$ ,
sing $(\tilde{u})$ $=\epsilon\cdot \mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}(U)=\epsilon\cdot\Sigma_{\epsilon}=\Sigma$
3.1
PDE
$\bullet$ Liao-Smale [5]: Harmonic map system
$\bullet$ T.Molinaro [8] [9]: $-\Delta u=\lambda e^{u}(\lambda>0)$ in $\mathrm{R}^{n}(n\geq 3)$
$\mathrm{R}^{n}(n\geq 3)$
singular radial solution $v_{0}(x)=-2\log|X1+\log 2(n-2)-\log\lambda$
\S 5. stability
$n\geq 3,$ $p> \frac{n}{n-2}$ $B_{1}^{n}(0)$ (1) singular radial solution $v_{\mathit{0}}$ (
$1.1(2))$ strict stability ..
$v_{0}$ (1) $L_{\mathit{0}}=\triangle_{B^{n}}+pv_{\mathit{0}^{-1}}^{p}$
$L_{0,\delta}=L_{0}|_{C^{2}(}B^{n_{1}}(\delta,0))$ , $B_{\delta,1}^{n}(0)=\{x\in \mathrm{R}^{n} : \delta<|x|<1\}$
2 $L_{\mathit{0},\delta}$ $L^{2}(B_{\delta,1}^{n}(0),$ $|x|^{-2}dX)$ –
Dirichlet-O $\{\mu k(\delta)\}k=0,1,2,\cdots,$ $\mu \mathrm{o}(\delta)\leq\mu_{1}(\delta)\leq$
. . . $\leq\mu_{k}(\delta)arrow\infty$ , ’.
5.1 $v\mathrm{o}(x)=^{c}n,pr^{\frac{-2}{\mathrm{p}-1}}$ strictly $\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{b}\mathrm{l}\mathrm{e}\Leftrightarrow\inf_{0<\delta<1}\mu \mathrm{o}(\delta)>0$.
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52 I $P$ v strictly stable:
$\mathrm{I}=\{\{$
$\frac{n}{n-\mathit{2}},p_{1}^{*})$ ($2<n<10$ )
$\frac{5}{4},$ $\frac{4}{3})$ ($n=10$ )
$\frac{n}{n-2},p_{1}^{*})\cup(p2’+*\infty)$ ($n>10$ )
$p_{2}^{*}p_{1}^{*}$ $= \frac{n+2\sqrt{n-1}}{n-4+,n-2\sqrt{n-1}2\sqrt{n-1}}=\frac{}{n-4-2\sqrt{n-1}}$ $= \frac{n^{2}-8n+4-8\sqrt{n-1}}{n^{2}-8n(n-2)(n-+4+8\sqrt n1\mathit{0}\mathrm{L}_{-}1}=\frac{}{(n-2)(n-1\mathit{0})}$
$p_{1}^{*},$ $p_{2}^{*}$ $P$ $(n-2)^{2}-4p( \frac{\mathit{2}}{p-1})(n-\frac{2p}{p-1})=0$
53 $p> \max(p^{*}, \frac{n}{n-2})$ $P\in \mathrm{I}$ $P$ 3.1
(1) $\tilde{u}$ stable, 2
$\int_{\Omega}|\nabla v|^{2}-p(\tilde{u})^{p}-1vd2x\geq 0$ , $\forall v\in c_{\mathit{0}}^{\mathit{2}}(\tilde{\Omega})$
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